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Case Report

A 50 year-old lady presented with increasing
frequency of headache and difficulty in ex-
pressing herself. Her past medical history re-
vealed migraine and borderline hypertension.
She was non-smoker, didn’t drink alcohol and
had no history of a prior neurologic problem.
Neurologic examinations showed right side
motor weakness and paresthesia. Brain CT
showed a left transverse sinus thrombosis (fig-
ure 1) Carotid ultrasonograhy showed less than
40% narrowing of left internal carotid artery
due to atherosclerotic plaque. Complete blood
cell count showed mild polycythemia (Hgb =
159g/L, Hct = 0.498, WBC count = 8200/mm3,
Platelet count = 304,000/mm3). Treatment of
dural sinus thrombosis was intravenous he-
parin therapy, started with 3000 unit of bolus
injection followed by continuous infusion (200
units/hour). On 13th hospital day, she developed
right hemiparesis, aphasia, and her conscious-
ness level was deteriorated to stuporous condi-
tion. She was transferred to our hospital for
possible endovascular dural sinus thrombolysis.

After placement of femoral arterial and ve-
nous sheaths, we gave her 6000 units of heparin
[about 100 units/body weight (Kg)] as a bolus.
At angiography the left internal carotid artery
was totally occluded with thrombus (figure 2A)
and left hemisphere was supplied by right in-

Summary

A case of dural sinus thrombosis complicated
with heparin induced thrombocytopenia and
thrombosis (HITT) is presented. Interventional
neuroradiologic procedures have potential risks
of this devastating complication that is related
with heparin. Clinical features and pathophysio-
logic mechanisms of HITT are discussed.

Introduction

Heparin has been empirically used during
many endovascular procedures to prevent
thromboembolic and ischemic complications. It
has also been used during diagnostic angiogra-
phy in cases of high-risk patients such as hyper-
coagulable state or patients with intracranial
vasculitis. Despite its clinical benefit, the usage
of heparin also has some important complica-
tions such as hemorrhage, heparin induced
thrombocytopenia and thrombosis (HITT), he-
parin associated osteoporosis, eosinophillia,
skin reactions, and alopecia 1. The incidence of
HITT is reported to be 0.3 ~ 3% 2-4. However, in
spite of HITT’s relatively high frequency, there
have been few reports 5,6 regarding this compli-
cation related to angiography or endovascular
therapy. We present a case of dural sinus
thrombosis complicated with HITT after at-
tempted dural sinus thrombolysis.
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ternal carotid artery through anterior commu-
nicating artery (figure 2B).

The venous phase of right carotid angiogram
demonstrated partially thrombosed superior
sagittal sinus with well-developed venous col-
laterals (figure 2C). Dural sinus thrombolysis
was nor done, because her dural sinus was par-
tially thrombosed and venous collateral path-
ways were well developed. Arterial thromboly-
sis was not performed either, because it was
more than 24 hours since her recent deteriora-
tion. We repeated left common carotid an-
giogram to evaluate extracranial to intracranial
collaterals about 30 minutes later. Surprisingly,
we found her left internal carotid artery was
opened (figure 2D). She woke up from general
anesthesia uneventfully and her right hemi-
paresis was improved.

Her neurologic condition deteriorated on the
next day (Day 14th) with the development of a
complete right hemiplegia and decreased level
of consciousness. The platelet count was de-
creased to 61,000 /mm3. Because the platelet
count had decreased rapidly and the brain in-
farction had progressed despite anti-coagula-
tion therapy, HITT was suspected. The heparin

was discontinued immediately and the anti-co-
agulation agent was changed to Liperidin.

Her platelet count recovered to 165,000/mm3

on Day 16th and to 322,000/mm3 on Day 19th.
The temporal change of her platelet count is
shown on figure 3. The ELISA test for heparin
induced antibody for platelet factor IV was
positive confirming the diagnosis of HITT. Her
mild polycythemia was investigated by bone
marrow biopsy and a diagnosis of a myelopro-
liferative disease was made.

Discussion

Heparin induced thrombocytopenia and as-
sociated paradoxical thrombotic events typical-
ly appear five or more days after the initiation
of therapeutic or prophylactic unfractionated
heparin therapy 2. The mechanism of HITT is
that the antibodies specific for heparin and
platelet factor IV (PF4) complex, either IgG or
IgM, activate normal platelets and cause them
to aggregate and develop a consumptive
thrombocytopenia. These antibodies also react
with glycosaminoglycans-PF4 complexes on en-
dothelial cells and present with paradoxic in-
travascular thrombosis 7. This untoward effect
can also happen after very brief and low-dose
heparin exposure such as intra-operative arter-
ial catheter flushing 8. Therefore, most all of in-
terventional neuroradiology (INR) patients
have some risks of developing HITT. Pre-exist-
ing vascular endothelial damages such as previ-
ous catheterization or surgical trauma might
further potentiate HITT 9.

INR patients who have multi-staged em-
bolizations or multiple follow-up angiographies
may have a higher risk of developing HITT.
However, to date, there have been no HITT re-
ports that related to INR procedures. In our ex-
perience of more than 1000 consecutive INR
procedures, this is the first case of HITT that
was confirmed clinically and serologically.
Therefore, there may be differences in the inci-
dence of HITT between the INR patients and
the patients who receive therapeutic or pro-
phylactic dose of heparin.

Thrombocytopenia in HITT has been de-
fined 1,2,10 as a platelet count of less than 150,000
/mm3 or a platelet decrease of more than 50%
of the initial count after beginning of heparin
therapy. However, because the prognosis of
HITT is so poor, prompt clinical suspicion of

Figure 1 Brain CT shows curvilinear high attenuated lesion
on proximal left transverse sinus and torcular (arrow) sug-
gesting dural sinus thrombosis.
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Figure 2 A) Left common carotid angiography (AP view)
shows total occlusion of left internal carotid artery. B) Right
internal carotid angiography (AP view) demonstrates that
left hemisphere is supplied by the right side through anteri-
or communicating artery. C) Right internal carotid artery
angiography (lateral view) shows the patent anterior 1/3 of
superior sagittal sinus (SSS) (arrow) with well-developed
venous collaterals and occlusion of the distal SSS (arrow
heads). D) Left common carotid angiography (AP view)
shows that the left internal carotid artery is open with re-
constitution of ante-grade flow. Note, the filling defects in
the proximal internal carotid artery.
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HITT is important for the patients who devel-
op unexplained platelet count drop about 20 to
30% 1. Our case developed arterial thrombosis.
In general, venous thrombosis such as pul-
monary embolism, venous sinus thrombosis or
deep venous thrombosis is more frequently as-
sociated with HITT than arterial thrombosis 11.
However, among the patients with HITT pre-
senting with neurologic complications (about
9% of HITT), arterial thrombosis is more fre-
quent than venous thrombosis 10.

One of the interesting findings of our case is
the re-opening of the previously occluded left

internal carotid artery after heparin bolus in-
jection only. Delayed extensive multi-focal pos-
terior fossa infarctions developed suggesting
aggravation of the arterial occlusions. The re-
opening of the internal carotid artery can be
explained by characteristics of an antigen-anti-
body reaction. Initial occlusion of the carotid
artery can be explained by the so called “white
clot syndrome” of HITT 12. Because HITT
process is an immune mediated antigen-anti-
body reaction, it can be inhibited when we in-
fuse large amount of antigen (heparin). And
there is no evidence that the HITT process af-
fects the intrinsic fibrinolytic system. Therefore,
our explanation for the re-opening of left
carotid artery can be summarized: the bolus in-
jection of heparin initially created an antigen
excess state; the antigen excess state inhibited
the formation of additional “white clot”; and
the activated intrinsic fibrinolytic system
thrombolysed the “white clot” opening the
carotid artery. However, corresponding anti-
body production due to the antigen excess state
resulted more extensive arterial occlusion and
deterioration of her clinical status.

Although the incidence of HITT during and
after usual INR procedures is low, it is impor-
tant to understand the mechanism of HITT for
early diagnosis and proper management of this
devastating complication.

Figure 3 Temporal changes of the platelet counts are plot-
ted. The platelet counts start to decrease on the 11th day af-
ter heparinization. The black arrow indicates the 13th day
when the patient’s clinical condition deteriorated. The
platelet counts increase as soon as the heparinization is dis-
continued.
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